Pressure sores (also known as bedsores, pressure ulcers, and decubitus ulcers) are areas of localised damage to the skin and underlying tissue caused by pressure, shear, or friction. They usually occur over bone prominences, such as the base of the spine, hips, and heels. Pressure sores occur in hospital and community settings: a case study of a district general hospital in the United Kingdom identified that new pressure sores occurred in 4°/10% of patients admitted, depending on case mix.' Pressure sores occur most often in elderly patients and immobile patients (for example, orthopaedic patients), those with severe acute illness (for example, patients in intensive care units), and in people with neurological deficits (for example, people with spinal cord injuries).
Pressure sores represent a major burden of sickness and reduced quality of life for patients and their carers, and they are costly to the National Health Service. The cost of preventing and treating pressure sores in a 600 bed large general hospital has been roughly estimated at between £600 000 and k3m a year.'
It is commonly thought that most pressure sores are avoidable, and several initiatives have been established to give priority to preventing them.3 4 The 1994-5 National Health Service Priorities and Planning Guidance5 encouraged health authorities to set annual targets for an overall reduction in prevalence of pressure sores of at least 5%. However, this type of target setting may not be sensible as the prevalence of pressure sores is affected by so many factors unrelated to the quality of care, such as the number of patients admitted with a sore and the discharge policy. Measures of the incidence of pressure sores may be used to compare the quality of care over time and among units but only if they are adjusted for patients' risk of developing sores. It is essential that any initiatives to reduce the incidence ofpressure sores are based on the best available evidence of clinical effectiveness and cost effectiveness. Healthcare professionals attempt to reduce incidence by identifying people at high risk and the use of prevention strategies such as pressure relieving equipment. This paper systematically reviews the evidence for the accuracy of predicting risk of pressure sores and the effectiveness of pressure relieving interventions.
Identifying people at risk: risk assessment scales Interventions to prevent development of pressure sores can be expensive, and ensuring that resources are targeted towards patients who are at high risk of developing sores is important. Various scales have been developed to try to identify people at increased risk."'4
These are based on assessments of a range of clinical variables such as mobility, incontinence, and activity; the total score is generally compared to a standard reference value to classify the level of risk. Most scales were developed ad hoc and are based on opinions of the relative importance of possible risk factors, rather than on hard evidence. However, the most valid way of constructing such a scale entails the use of statistical regression models to choose and weight the factors which best predict the development of a sore. No risk assessment scale has been developed in this way; thus the existing scales are unlikely to discriminate optimally between patients who will and will not develop a pressure sore.
No published evaluation reliably assesses whether the use of a risk assessment scale as an adjunct to care results in a reduction in the incidence of pressure sores. One study, which compared nurses' judgement of risk with that calculated using the Braden score, showed a high level of agreement"; however, the patients were not followed up and so it is unknown whether this risk scale predicts better than clinical judgement. Table 1 shows the studies which used valid techniques'6 to assess the predictive validity of these scales. Owing to a variety of potential biases, most of the studies underestimate the accuracy of the scales. 17 Great variation exists in the estimates of predictive validity across scales and between assessments of the same scale. Since the variation in methods of assessment and care settings is so great comparing the predictive validities of the scales is not possible. Although some of the estimates of predictive validity are quite high, there is great variation between them, and none of the scales seems to be unambiguously superior. For In the only randomised controlled trial identified which evaluated wheelchair cushions for preventing pressure sores, polyurethane foam cushions in slab form were compared with a customised contoured foam.33 After five months' follow up no significant differences were evident in the incidence, location, severity, or healing time of the sores that developed.
Similar incidences of pressure sores were found in patients on an air filled overlay compared with a gel mattress in elderly nursing home residents.34 "HIGH TECH PRESSURE RELIEF Alternating pressure supports Various alternating pressure supports are used in hospital and in the community. The depth of the air cells and mechanical robustness vary between devices and these factors may be important in determining their effectiveness. Eleven randomised controlled trials were identified, within which there were 13 comparisons between alternating pressure and standard hospital mattresses (two studies), constant low pressure devices (eight studies), and other alternating pressure supports (three studies). Two studies showed that the use of alternating pressure surfaces reduced the incidence of pressure sores compared with standard hospital mattresses (table 2).23 26 35 Alternating pressure compared with constant low pressure Comparisons between different alternating pressure devices Alternating pressure devices differ somewhat in structure, including the size of the inflatable air cells. One early study of prevention of pressure sores found that large celled alternating pressure mattresses (15 cm diameter) were more effective than those with small cells (3-8 cm diameter).23 A second study of prevention, comparing two large celled alternating pressure devices (Pegasus Airwave and Large Cell Ripple, which are similar except that Airwave has two layers of cells), reported that the airwave system was significantly more effective in preventing and reducing severity of pressure sores in a high risk group of elderly patients.41
However, the allocation was not truly random, and an intention to treat analysis would not have shown a statistically significant difference in the rate of pressure sores (1 6% v 34%, p > 005). One small randomised controlled trial compared the effectiveness of the Nimbus I DFS device (composed of rows of figure of eight shaped cells) and the Pegasus Airwave device for treating existing pressure sores but found no significant difference. 42 Interpreting these studies is difficult because different (often poorly described) types of alternating pressure supports were used in the trials. The breakdown rates of these alternating pressure supports were often high, making it difficult to disentangle the impact of efficacy and reliability on effectiveness.
Low air loss beds Two trials compared low air loss beds with low tech foam alternatives43 44 and one compared a low air loss bed with a low air loss overlay (L Caley et al, unpublished data). One trial showed that low air loss beds were more cost effective at decreasing the incidence of pressure sores in critically ill patients than a standard (but poorly described) intensive care unit bed44; the other showed that this bed was better at treating pressure sores than a corrugated foam overlay.43 The only trial that compared different types of low air loss support surfaces showed no significant differences, but was too small and of questionable quality ( Turning beds (kinetic therapy) Turning beds contain motors which constantly turn and tilt the patient, and they are used in critical care settings, primarily to prevent pneumonia and atelectasis. Four randomised controlled trials were identified in a metaanalysis of kinetic therapy,49 only two of the trials in this review were obtainable.50 51 Sample size in all the trials was small, and no beneficial effect of kinetic therapy on the incidence of pressures sores was detected.
OTHER DEVICES
No randomised controlled trials evaluating other forms of pressure relieving equipment, such as special operating theatre tables, were identified.
Conclusion
The evidence of the accuracy of risk assessment scales for pressure sores is confusing, and it is not clear that these scales are better than clinical judgement or that they improve outcomes. Also there are few studies of sufficient quality which compare pressure relieving surfaces. The clearest conclusion is that the standard hospital mattress is outperformed by a range of foam based, low pressure mattresses and overlays and also by "higher tech" pressure relieving beds and mattresses, in both preventing and treating pressure sores.
Some types of large cell alternating pressure devices (cell diameter ¢ 10 cm) may be more effective than simple, low pressure mattresses, but further research is needed. Low air loss beds seem to be effective in preventing and treating pressure sores compared with foam mattresses, but no studies compare low air loss therapy with alternating pressure surfaces and other "high tech" low pressure supports.
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